Spatio-temporal variability in energy fluxes at the earth's surface implies spatial and temporal changes in observed Land Surface Temperatures (LST). These fluxes are largely determined by variation in meteorological conditions, surface cover and soil characteristics. Consequently, a change in these parameters will be reflected in a different temporal LST behavior which can be observed by remotely sensed time series. Therefore, the objective of this paper is to perform a quantitative analysis on the parameters that determine this variability in LST to estimate the impact of changes in these parameters on the surface thermal regime. This study was conducted in the Russian Altay Mountains, an area characterized by strong gradients in meteorological conditions and surface cover. Spatio-temporal variability in LST was assessed by applying the Fast Fourier Transform (FFT) on eight year of MODIS Aqua LST time series, herein considering both day and night time series as well as the diurnal difference. This FFT method was chosen as it allows to discriminate significant periodics, and as such enables distinction between short-term weather components, and strong, climate related, periodic patterns. A quantitative analysis was based on multiple linear regression models between the calculated, significant Fourier components (i.e. the an- * Corresponding author. Tel : +3292644646; Fax : +3292644985.
Spatio-temporal variability in remotely sensed Land
Surface Temperature, and its relationship with physiographic variables in the Russian Altay Mountains .
63
Accurate models that describe the spatio-temporal relationships between
64
LST and the environmental factors require consequently an extensive spatio- Hence, the main objective of this paper is to perform a quantitative anal- The geomorphology of the region can be divided into several categories.
124
Firstly, the high mountain ranges of Katun, Tabyn-Bogdo-Ola, North/South 
Where A 0 is the arithmetic mean of the time series, k is the frequency of At night, the annual term explains 93.3 ± 1.7% of the total amplitude 305 variance, while during daytime the relative contribution is at 91.7 ± 1.7%.
306
Other frequencies hardly exceed the 1% value (both day and night) which is and 5c). Additionally, these regional differences in seasonality of the diurnal 363 difference were not only restricted to divergent amplitudes, but also in the 364 timing of the maximum difference: for instance, it is shown in Fig. 5c Hardly any significant explanatory power could be observed for potSRAD,
384
not as a single predictor, nor as an additional predictor variable (Table 1) . at night also decreases at higher elevations (Fig. 8d) , with more snow days
440
( Fig. 8e ) and increases in topographical basins (Fig. 8f) . Once more, iNDVI and elevation show high dependency ( to the greater importance of surface cover effects. These effects at daytime 566 are illustrated by the significant amelioration produced in the linear regres-567 sion models when introducing the surface cover variables, n snow and iNDVI
568
( Table 1) .
569
As such, snow cover duration shows a strong negative linear correlation At night however, the absence of direct solar radiation ceases the linearity 583 between n snow and A 0,night .
584
Vegetation cover has a strong dampening effect on mean LST. system is taken as study area.
646
The mean diurnal temperature range (A 0,dif f ) compromises the above of increasing annual amplitude with decreasing elevation (Fig. 7d and 8d ).
695
However, it has to be noted this general trend might be strongly related to 696 case-specific regional variability in snow and land cover. ( Fig. 5a and b) . Secondly, despite overall high values in A 0,dif f , the annual 740 amplitude of the diurnal difference is much lower in the Mongolian Steppes.
741
This effect is ascribed to the absence of snow cover in this Mongolian steppe 742 which contrasts with considerable snow duration in the Russian steppes (Fig.   743 2b). As a result, no winter buffer layer is present in the former which prevents 744 the surface from significant diurnal fluctuations (Fig. 5c) 
